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I. INTRODUCTION
Structural acoustics deals largely with the description of wave propagations in structures and in the fluids that are in contact with their internal and external surfaces.
Models of the structure are constructed so that they facilitate the derivation of these descriptions. A description may be more readily derived when the model is idealized and adapted to accommodate a given Fourier domain. Yet a phenomenon in the description may be, in some cases, more advantageously interpreted in a domain that is a Fourier conjugate to that in which the description is originally derived. Moreover, a complementary description of this kind is itself of considerable benefit in the interpretation of a phenomenon in the description. In this sense, one is often called upon to perform Fourier transformations in structural acoustics. The purpose of this report is to propose a novel computational technique to accomplish a certain class of Fourier transformations. It transpires that a number of phenomena in structural acoustics are featured in this class; in particular, those phenomena that are related to aliasing and to pass and stop bands in regularly ribbed structures [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] .
A typical Fourier transform in this report is expressed
where the k -domain and the x -domain are Fourier conjugate domains; (k) and (x) are a Fourier variable pair; and (co) is a silent variable in these transformations. For these equations to be valid, F(k, co) and f(x, co) need to be well behaved functions of (k) and (x), respectively, so that convergence can be guaranteed. In this report the concern is mainly focused on Eq. (la). Using the self-aliased wavenumber operator S b (k), Eq. (la) may be cast in the form
The self-aliased wavenumber operator
where (b) is an appropriately selected spatial scale factor,
and and, therefore, the integral over a single segment (jq) wide suffices; all the information
After the aliased integrand is sampled in this segment, the integration over this segment may be evaluated adaptively or otherwise. Alternatively, the segmental span (K 1 ) may be chosen to be (K[) which is small enough so that a "mean value theorem" can be relied upon to evaluate the integral in Eq. (2a). At this stage, the alternative procedure is selected for the evaluation of Eq. (2a); namely
where ( 
for all relevant /'s. Indeed, under the condition stated in Eq. (5) A number (/') is then defined and it is required that
constitutes an adequate approximation to Eq. (2b), where and the "spatial sampling span" (x[) for the Fourier transform f(x,co). The specification of these spatial parameters defines a number (J' x ) given by
The uncertainty principle and sampling theory relate
Summarizing Eqs. (2) through (7) yields
and the approximation is adequate, provided Using the self-aliased operator S b (k), Eq. (la) may be recast in the form
where, for the sake of flexibility, F(k, co) is expressed in the factorial form 
where
[cf. Eqs. (2c) and (6) .] With the help of Eq. (7) it emerges that the approximation in Eq. (10b) matches that in Eq. (2c) provided the equalities and the inequality
are maintained. Since the new wavenumber sampling span (iq) is larger than the old wavenumber sampling span (K{), the integral cannot be evaluated by a single segment in the manner of Eq. (2c). Each segment in the summation needs to be spanned more finely.
In this vein, the integral is carried out over (1 + R) regular intervals, notwithstanding that an adaptive procedure may, under certain circumstances, be preferred. Executing the integral in the manner just specified, one derives from Eq. (10b) the Fourier transform in the form
The "effective" wavenumber sampling span in Eq. (14) is then given by (1 + Ä)
Using Eqs. (9) and (12), the approximation in Eq. (14) adequately matches that of Eq. (8) provided
notwithstanding that the number of terms in the double-sum in Eq. (14) 
In terms of the approximation stated in Eq. (14), the "R-summand" equivalence assumes the form
where k m is the overall wavenumber span with respect to the convergence of the Moreover, if the aliasing in K(k, co) can be cast in the form
then in terms of the approximation stated in Eq.(14), the R-summand equivalence
where k M2 is the overall wavenumber span with respect to the convergence of the 
the approximation stated in Eq. (14) supports the R-summand equivalence of the form
